During the investigation of Korean indigenous fungi from Seoul, three genera-Fuscoporia, Porostereum, and Trametopsis, and four species-Fuscoporia senex, Phlebia acerina, Porostereum spadiceum, and Trametopsis cervina were found. Their morphological characteristics were examined and their identification was confirmed by molecular analysis based on internal transcribed spacer (ITS) and nuclear large subunit ribosomal DNA region sequences. These fungi are new to Korea and registered here with descriptions.
Introduction
Seoul is the capital of Korea. The total area is about 605 km 2 , and around 5% of the area (31 km 2 ) is urban forest according to the Korean statistical information service. There are numerous mountains (27% of the total area) that are covered with coniferous and deciduous trees due to the temperate climate. Thus, many studies have been carried out to investigate indigenous fungi located on mountains in Seoul. As a result, many wood-decaying fungi have been reported in this area [1] [2] [3] [4] [5] [6] [7] [8] .
To understand fungal diversity by collecting mushrooms, long-term investigation is important. Hawksworth [9] previously found that the fungal diversity of a site increased as more investigations were carried out, even after 25 years in the UK. In this sense, we collected wooddecaying fungi in different locations in Seoul in 20082 011. In our investigation, we report four unrecorded wood-decaying fungi that are new to Korea.
Materials and Methods
Microscopic observation. Basidiocarps were collected from various places in 2008~2011 in Seoul. Macro-and microscopic features of basidiocarps were observed from the collected specimens. Slide preparations were made from dried specimens mounted in 5% (w/v) KOH, 1% (w/v) phloxine, and Melzer's reagent (IKI) [10] using an Olympus BX51 light microscope (Olympus, Tokyo, Japan). More than 30 basidiospores were measured. Mean spore length (L) and mean spore width (W) are shown in the description of each species. 'Methuen handbook of color' [11] was used as the color standard. Voucher specimens were deposited at the National Biological Resources Center (KB).
Phylogenetic analysis. The DNAs from specimens were extracted, after which internal transcribed spacer (ITS) and nuclear large subunit ribosomal DNA (nuc-LSU) sequences were obtained using the primer sets ITS1F/ ITS4, ITS1F/ITS4B, or ITS5/ITS4 for the ITS region [12, 13] and LR0R/LR3 or LR0R/LR5 for the nuc-LSU region [14] , according to Jang et al. [15] . The sequences obtained in this study were deposited under GenBank accession Nos. JX463652~JX463663. Each sequence was compared to the reference sequences in GenBank, NCBI using a BLAST search (http://blast.ncbi.nlm.nih.gov/Blast.cgi). Each sequence was aligned with those obtained from GenBank using MAFFT 6.884 [16] by following the L-INS-i method and manually edited using MacClade 4.08 [17] . For analysis, each dataset from each species was treated separately. Bayesian analyses were performed with MrBayes 3.2.1 [18] . The best-fit model for each dataset was selected by MrModeltest 2.3 (AIC) [19] . Two independent *Corresponding author <E-mail : jae-jinkim@korea.ac.kr> This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:// creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. runs with 1,000,000 generations were performed, with sampling of every 100th generation. The first 25% of the trees was discarded while the last 75% of the trees was used to construct consensus trees. We also checked the graphic representation of the likelihood scores of the sampled trees. Potential scale reduction factors were close to 1.0 for all parameters. A 50% majority-rule consensus tree for each dataset was constructed, and tree reliability was assessed by posterior probability. Basidiocarp: Pileate, solitary, up to 3.5 × 8.5 cm and 2 cm thick, broadly attached to substrate, semicircular, convex, consistency coriaceous to woody hard; pileus surface first fulvous then brown (6E8) to raw umber (5F8), finely velvety tomentose, narrow concentric sulcate zones with stiff, erect hairs, margin 1 mm thick, paler, obtuse, entire; context fibrous, glossy, dark blond (5D4) to golden brown (5D7), a darker line above the tubes, 2 mm thick; pore surface fulvous then brownish grey (6F8), pores round and small, 10~11 per mm, invisible to the naked eye, dissepiments thin and entire, tubes stratified two layers, bottom layer concolorous with the pore surface, top layer more fulvous, layers up to 6 mm thick, margin sterile, fulvous. Hyphal system: Dimitic; generative hyphae simpleseptate, hyaline and thin-walled, 2~2.5 µm wide, skeletal hyphae abundant, yellow to bay, thick-walled to almost solid, 2.5~3.6 µm wide, unbranched. Hymenial setae straight, thick-walled, acuminate, 20~30 × 6~7.5 µm, often swollen near the base. Basidia: Only effete ones observed. Basidiospores: Broadly ellipsoid, hyaline, thin-walled, smooth, 3.8~4.2 × 2.5~3 µm, L = 4.04, W = 2.81. Specimen examined: Korea, Seoul, Mt. Choansan, on the trunk of dead wood, 22 Sep 2011, Yeongseon Jang (KUC20110922-13, GenBank JX463652 for LSU and JX463658 for ITS). Distribution: Pantropical, also in China, Taiwan, Japan, Korea, and Vietnam. Remarks: Fuscoporia Murrill represents a rather heterogeneous group both morphologically and anatomically, but phylogenetic analysis of Phellinus s.l and Inonotus s.l revealed that genus Fuscoporia forms a monophyletic group [20] . Fuscoporia differs from Phellinus in that it occurs in both deciduous and coniferous trees (unlike only in deciduous trees in the case of Phellinus), hyphal system is monomitic to dimitic (unlike dimitic system of Phellinus), and is annual to perennial (unlike perennial basidiocarps of Phellinus) [20] . Phylogenetic analysis of the ITS region confirmed that our specimen of Fuscoporia senex is monophyletic to the F. senex strain CBS 442.76 with a high posterior probability value (100%), and it resides within the Fuscoporia clade ( Fig. 2 ) (LSU region analysis not shown). F. senex is recognized based on brownish pileate basidiocarp with tomentose and narrow concentric sulcate zones in the field.
Results and Discussion

Taxonomy
In Korea, 15 Phellinus species have been reported to date [21, 22] . Among them, Phellinus contiguus (Pers.) Pat., P. ferruginosus (Schrad.) Pat., P. gilvus (Schweinitz) Pat., and P. viticola (Schweinitz) Donk have affinity to genus Fuscoporia [20] and should be treated in genus rare or absent in P. rufa) [23] . Phylogenetic analysis of the ITS region confirmed that our specimen is within the P. acerina clade with a high posterior probability value (100%) (nuc-LSU region analysis not shown) (Fig. 4) . Remarks: Hjortstam and Ryvarden [24] separated the genus from Lopharia based on colored cystidia. Binder et al. [25] showed that P. spadiceum is in the phlebioid clade, whereas Lopharia cinerascens and L. mirabilis, which is the type species of genus Lopharia, are in the core polyporoid clade. P. spadicium is rather close to Bjerkandera adusta, which has no cystidia. Our specimens are monophyletic with other Porostereum spadiceum sequences with weak support (53% posterior probability value) in the phylogenetic analysis of the nuc-LSU region (ITS region analysis not shown) (Fig. 6 ). [26] . Our specimens are monophyletic with other Trametopsis cervina sequences with a high posterior probability value in the ITS region consensus tree (100%) (nuc-LSU region analysis not shown) (Fig. 8) . T. cervina is easily recognized by yellowish basidiocarp and irregular hymenophore becoming daedaloid to irpicoid. 
